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METHOD FOR CONSTRUCTING BUSINESS APPLICATION SYSTEM AND 
COMPUTER-READABLE STORAGE MEDIUM HAVING STORED 
FRAMEWORK FOR BUSINESS APPLICATION SYSTEM 

5 BACKGROUND OF THE INVENTION 

Field of The Invention 

The present invention relates generally to a method for constructing 
a business application system. More specifically, the invention relates to a 
method for constructing a business application system using a framework 

10 described by an object-oriented language, and a computer-readable storage 
medium having stored a framework for a business application system. 
Related Background Art 

Typical business application systems execute batch processing, 
such as a registration management for data to a database, a report output 

15 based on registered data, and business calculation. Such systems are 
typically utilized for various affairs, such as personnel management and 
inventory management. Such affairs for business application systems 
include many affairs, such as in-home care affairs, wherein specifications 
must be periodically changed by the amendments of laws and/ or systems. 

20 In this case, it is desired that the business application system can be flexibly 
and easily changed and extended in accordance with the specification 
change. In addition, when the business application system is provided as a 
package, it is required to customize the provided business application 
system in accordance with a user ' s request. Also in this case, it is desired 

25 that the business application system can be flexibly and easily changed and 
extended. 

By the way, when such a business application system, particularly a 
medium or large scale business application system, is designed and 
packaged, the business application system is often conventionally divided 

30 every independent functions to be developed to take charge of part of the 
work. As a general purpose development tool for such a business 
application system, the San Francisco Frameworks proposed by IBM 
Corporation are known. The San Francisco Frameworks provide 
application logic for executing calculation processing, statistical processing 

35 and so forth which are peculiar to the business application, the packaging 
environment thereof and so forth, as reusable components. If such 
components are suitably combined, the business application system can be 
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efficiently constructed. 

As described above, the business application system is often 
conventionally divided every independent functions to be developed to take 
charge of part of the work. However, in such a conventional development 
5 method, even the basic structure of the business application system, which 
is commonly for use in the respective functions, is separately developed for 
each function. Therefore, the business application system includes the 
basic structure thereof and the part easily influenced by the specification 
change, so that it is difficult to change and extend the business application 

10 system in accordance with the specification change. 

In addition, even if the above described San Francisco Frameworks 
are used as general purpose development tools, it is not enough to easily 
change and extend the overall business application system. That is, 
although the business application system is usually constructed by 

15 combining the respective functions of a screen system, a report system and 
a business logic system, the San Francisco Frameworks mainly provide only 
the components of the business logic system, so that it is difficult to change 
and extend the basic structures relating to the screen system and the report 
system other than the business logic system. In addition, for the same 

20 reasons, it is not possible to commonly use and reuse the basic structures of 
the overall business application system including the screen system, the 
report system and the business logic system. 

Furthermore, when such San Francisco Frameworks are used to 
develop the business application system, the functional groups, such as the 

25 screen system and the report system, are developed every functional group. 
In this case, it is required to take into account of the adjustment for 
processing wherein a certain functional group has an influence on other 
functional groups. 

Specifically, for example, when the business application system is 

30 developed by different developers every functional group, the developer for a 
report system may design the report system so as to execute exclusive 
processing which does not allow the registration of data from a screen 
system when a report is printed, and the developer for the screen system 
may design the screen system so that a user management information is 

35 displayed even if the report is printed. In this case, the overall business 
application system lacks consistency, so that it is required to modify one of 
the designs of the report system and the screen system so as to be adapted 
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to the other design. For that reason, each of developers must develop the 
system while cooperating with the other developers. 

SUMMARY OF THE INVENTION 
5 It is therefore an object of the present invention to eliminate the 

aforementioned problems and to provide a method for constructing a 
business application system, which can flexibly and easily change and 
extend the business application system in accordance with a specification 
change and which can commonly use and reuse a basic structure for the 
10 overall business application system, and a computer-readable storage 
medium, in which a framework for the business application system has 
been stored. 

In order to accomplish the aforementioned and other objects, 
according to one aspect of the present invention, there is provided a method 

15 for constructing a business application system by using a framework 
described by an object-oriented language, the method comprising the steps 
of: preparing a system core class group, which has abstractly defined a basic 
structure and behavior of a business application system, and an abstract 
class group, which inherits the system core class group and which includes 

20 a screen system class group, a report system class group and a business 
logic system class group; inheriting the screen system class group, the 
report system class group and the business logic system class group of the 
abstract class group to prepare a screen system functional group, a report 
system functional group and a business logic system functional group; 

25 inheriting the system core class group of the abstract class group to prepare 
a system core functional group; and integrating the screen system 
functional group, the report system functional group, the business logic 
system functional group and the system core functional group. In this 
method, the preparing step may prepare, as the abstract class group, an 

30 abstract class group which further includes a common component group 
including a plurality of common components commonly for use in the 
business application system, each of the common components having an 
interface with the abstract class group. 

According to another aspect of the present invention, there is 

35 provided a computer-readable storage medium having stored a framework 
for a business application system, which has been described by an object- 
oriented language, the framework including: an abstract class group which 
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has abstractly defined a structure and behavior of a business application 
system, the abstract class group including a system core class group, which 
has abstractly defined a basic structure and behavior of the business 
application system, and a screen system class group, a report system class 
5 group and a business logic system class group, which inherit the system 
core class group. This storage medium may further include a common 
component group including a plurality of common components commonly 
for use in the business application system, each of the common components 
having an interface with the abstract class group. 

10 According to a further aspect of the present invention, there is 

provided a computer-readable storage medium having stored a framework 
for a business application system, which includes a plurality of class groups 
which are described by an object-oriented language and which are capable 
of manipulating data uniformly produced from each of the class groups, the 

15 framework including: a system core class group having defined the 
manipulation of data; and a plurality of subclasses inheriting the system 
core class group. In this case, the system core class group may have 
defined the calling of a common component commonly for use in the 
business application system. 

20 According to a still further aspect of the present invention, there is 

provided a computer-readable storage medium having stored a framework 
for a business application system, which includes a plurality of class groups 
which are described by an object-oriented language and which are capable 
of transmitting and receiving a request between functions produced from 

25 each of the class groups, the framework including: a system core class 
group having defined the transmission and receiving of a request between 
functions; and a plurality of subclasses inheriting the system core class 
group. In this case, the system core class group may have defined the 
calling of a common component commonly for use in the business 

30 application system. 

According to the present invention, a system core class group, which 
has abstractly defined the basic structure and behavior of a business 
application system by an object-oriented language having characteristics of 
abstraction and inheritance, and an abstract class group including a screen 

35 system class group, a report system class group and a business logic system 
class group, which inherit the system core class group, are prepared to 
inherit the system core class group, the screen system class group, the 
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report system class group and the business logic system class group of the 
abstract class group to construct the business application system, so that 
the basic structure of the overall business application system, such as the 
screen system, the report system and the business logic system, can be 
5 clearly separated from a part which is easily influenced by a specification 
change. Therefore, the part of the business application system to be 
changed and modified can be easily identified as the attribute and method of 
the abstract class, and the part can be changed and modified by the 
inheritance of the identified abstract class, the implementation of the 

10 method and so forth. Thus, even if it is required to change the specification 
of the business application system due to the amendments of laws and/ or 
systems, it is possible to flexibly and easily change and extend the business 
application system. 

In addition, according to the present invention, the basic structure 

15 of the overall business application system, such as the screen system, the 
report system and the business logic system, is prepared as the abstract 
class group, so that the basic structure of the overall business application 
system can be commonly used and reused. Therefore, the reusable range 
can be extended in comparison with those in conventional development 

20 methods, by commonly used and reused calculation components and GUI 
components, so that the productivity in the development of the business 
application system can be remarkably improved. 

RRTEF DESCRIPTION OF THE DRAWINGS 
25 The present invention will be understood more fully from the 

detailed description given herebelow and from the accompanying drawings 
of the preferred embodiments of the invention. However, the drawings are 
not intended to imply limitation of the invention to a specific embodiment, 
but are for explanation and understanding only. 
30 In the drawings: 

FIG. 1 is a flow chart for explaining a preferred embodiment of a 
method for constructing a business application system according to the 
present invention; 

FIG. 2 is a schematic diagram of a framework for a business 
35 application system for use in the constructing method shown in FIG. 1; 

FIG. 3 is a schematic diagram of a preferred embodiment of an 
abstract class group of the framework for the business application system 
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shown in FIG. 2; 

FIG. 4 is a schematic diagram of a preferred embodiment of the 
abstract class group and a common component group of the framework for 
the business application system shown in FIG. 2, and a packaged functional 
5 group inheriting the abstract class group to be packaged; 

FIG. 5 is a flow chart for explaining the operation of the business 
application system constructed by using the framework for the business 
application system shown in FIGS. 3 and 4; 

FIG. 6 is a schematic diagram showing a screen of a business 
10 application system as a premise of a preferred embodiment according to the 
present invention, and the expansion in processing thereof; 

FIG. 7 is a schematic diagram of a start screen of the business 
application system shown in FIG. 6; 

FIG. 8 is a schematic diagram of a screen when a master 
15 management menu is selected in the business application system shown in 
FIG. 6; 

FIG. 9 is a schematic diagram of a screen when a report print menu 
is selected in the business application system shown in FIG. 6; 

FIG. 10 is a schematic diagram of a screen when a statistical 
20 aggregate menu is selected in the business application system shown in FIG. 
6; 

FIG. 11 is a perspective view of the appearance of a computer 
system which uses a method for constructing the business application 
system shown in FIG. 1 and a framework for the business application 
25 system for use in the method; 

FIG. 12 is a block diagram of a hardware of the computer system 
shown in FIG. 11; 

FIG. 13 is a schematic diagram showing the flow of processing when 
a business application system is constructed by utilizing a compile link 
30 technique; 

FIG. 14 is a schematic diagram showing the flow of processing when 
a business application system is constructed by utilizing a component 
selecting technique; and 

FIG. 15 is a schematic diagram showing the flow of processing when 
35 a business application system is constructed by utilizing a component 
plug-in technique. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the accompanying drawings, the preferred 
embodiments of the present invention will be described below. 

FIGS. 1 and 2 are diagrams for explaining a preferred embodiment 
5 of a method for constructing a bu siness application system according to the 
present invention. 

First, referring to FIG. 2, a framework for a business application 
system for use in a method for constructing the business application system 
in this preferred embodiment will be described. Furthermore, it is assumed 

10 that the framework for the business application system is described by an 
object-oriented language having characteristics of "abstraction" and 
"inheritance". Throughout the specification, the term "abstraction" 
means that a common property of a plurality of objects is generalized to be 
defined as a class, and the term "inheritance" means that a lower class 

1 5 inherits all of the definitions (attributes and methods) of an upper class. 

As shown in FIG. 2, the framework for the business application 
system includes an abstract class group 10 which has abstractly defined the 
structure and behavior of the business application system, and a common 
component group 20 including a plurality of common components 

20 commonly for use in the business application system. 

The abstract class group 10 includes a system core class group 1 1 
which has abstractly defined the basic structure and behavior of the 
business application system, a screen system class group 12 which is a 
subclass group inheriting the system core class group 11, a report system 

25 class group 13, and a business logic system class group 14. The system 
core class group 1 1 is a set of abstract classes for providing the start and 
termination of processing, the manipulation of data, the transmission and 
receiving of a request, the selection of a menu, the transition of processing, 
the control of a screen system, a report system and a business logic system, 

30 the input/output of data, the interface (the calling of components) to the 
common component group 20, and so forth. The screen system class 
group 12 is a set of abstract classes for defining the common attribute and 
behavior on all of screens for use in the business application system, the 
layout of the screens, the inherent attribute and behavior of a specific screen, 

35 and so forth. The report system class group 13 is a set of abstract classes 
for defining the common attribute and behavior on report prints. The 
business logic system class group 14 is a set of abstract classes for defining 
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the common attribute and behavior in business calculations. 

Furthermore, each of abstract classes included in each of the 
system core class group 11, the screen system class group 12, the report 
system class group 13 and the business logic system class group 14 of the 
5 abstract class group 10 preferably includes an abstract method and a 
concrete method. 

The common component group 20 is a set of common components 
called from the system core class group 1 1 of the abstract class group 10. 
The common component group 20 includes calculation components 21, 

10 graphical user interface (GUI) components 22, and database (DB) access 
components 23. The calculation components 2 1 is a set of components for 
handling calculations for age, time and so forth. The GUI components 22 is 
a set of components for handling graphics on screens for inputting date, 
conditions and so forth. The DB access components 23 is a set of 

15 components for handling operations, such as access to a database. 

Referring to FIGS. 1 and 2, a method for constructing a business 
application system using such a framework for the business application 
system will be described below. FIG. 1 is a flow chart of a preferred 
embodiment of a method for constructing a business application system 

20 according to the present invention. This method will be described 
assuming that the framework for the business application system shown in 
FIG. 2 has been prepared. 

First, the screen system class group 12, the report system class 
group 13 and the business logic system class group 14 of the abstract class 

25 group 10 in the framework for the business application system shown in 
FIG. 2 are inherited to prepare a screen system functional group, a report 
system functional group and a business logic system functional group (step 
101). 

Specifically, an optional abstract class is inherited from the screen 
30 system class group 12 (step 101a- 1), and the method of the inherited 
abstract classes is implemented or an attribute and a method are added 
thereto, so that the abstract class is customized (step 101a-2) to prepare the 
screen system functional group. In addition, an optional abstract class is 
inherited from the report system class group 13 (step 101b-l), and the 
35 method of the inherited abstract class is implemented or an attribute and a 
method are added thereto, so that the abstract class is customized (step 
101b-2) to prepare the report system functional group. Moreover, an 
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optional abstract class is inherited from the business logic system class 
group 14 (step 101c-l), and the method of the inherited abstract class is 
implemented or an attribute and a method are added thereto, so that the 
abstract class is customized (step 101c-2) to prepare the business logic 
5 system functional group. The order of steps 101a, 101b and 101c is 
optional. The screen system functional group, the report system functional 
group and the business logic system functional group may be prepared in 
any orders. 

After the screen system functional group, the report system 
10 functional group and the business logic system functional group are thus 
prepared, the system core class group 11 of the abstract class group 10 is 
inherited to prepare a main functional group (a system core functional 
group) (step 102). 

Specifically, an optional abstract class is inherited from the system 
15 core class group 11 (step 102-1), and the method of the inherited abstract 
class is implemented or an attribute and a method are added thereto, so 
that abstract class is customized (step 102-2) to prepare a main functional 
group. The order of steps 101 and 102 is optional. The screen system 
functional group, the report system functional group and the business logic 
20 system functional group may be prepared after the main functional group is 
prepared. 

Finally, after the main functional group is thus prepared, the screen 
system functional group, the report system functional group and the 
business logic system functional group, which have been prepared at step 
25 102, are compiled and linked with the system core functional group 
prepared at step 102 (step 103). Thus, the business application system is 
constructed. 

Thus, according to this preferred embodiment, the abstract class 
group 10, which includes the system core class group 1 1 having abstractly 

30 defined the basic structure and behavior of the business application system 
by the object-oriented language having the characteristics of abstraction 
and inheritance, the screen system class group 12 inheriting the system 
core class group 1 1, the report system class group 13 and the business logic 
system class group 14, is prepared. In addition, the system core class 

35 group 11, the screen system class group 12, the report system class group 
13 and the business logic system class group 14 of the abstract class group 
10 are inherited to construct the business application system. Thus, the 
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basic structure of the overall business application system including the 
screen system, the report system and the business logic system can be 
clearly separated from a part which is easily influenced by the specification 
change. Therefore, a part of the business application system to be changed 
5 and extended can be easily identified as the attribute and method of the 
abstract class. In addition, the business application system can be 
changed and extended by the inheritance of the identified abstract class, the 
implementation of the method and so forth. Therefore, even if it is required 
to change the specification of the business application system due to the 

10 amendments of laws, systems and so forth, it is possible to flexibly and 
easily change and extend the business application system. 

According to this preferred embodiment, since the basic structure of 
the overall business application system, such as the screen system, the 
report system and the business logic system, is prepared as the abstract 

15 class group 10, the basic structure of the overall business application 
system can be commonly used and reused. Therefore, the reusable range 
which can commonly use and reuse the processing components and the 
GUI components is extended in comparison with that in the conventional 
development method, so that it is possible to greatly improve the 

20 productivity in the development of the business application system. 

Furthermore, in the above described preferred embodiment, each of 
the system core class group 1 1, the screen system class group 12, the report 
system class group 13 and the business logic system class group 14 
preferably includes a plurality of abstract classes having a hierarchical 

25 structure based on an inheritance relationship (see the screen system class 
group 12 in FIG. 3). Thus, the optimum abstract class can be selected from 
some abstract classes having different abstraction levels, so that it is 
possible to efficiently construct the business application system. 

In addition, in the above described preferred embodiment, the 

30 framework for the business application system shown in FIG. 2 can be used 
for, e.g., a computer system 60 shown in FIGS. 11 and 12. FIG. 11 is a 
perspective view of the appearance of a computer system, and FIG. 12 is a 
block diagram of a hardware of the computer system shown in FIG. 1 1 . 

In FIGS. 11 and 12, the framework for the business application 

35 system shown in FIG. 2 is stored in a floppy disk 7 1 or a CD-ROM (Compact 
Disk-Read Only Memory) 72 serving as a storage medium. The framework 
for the business application system thus stored can be used to construct the 
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business application system. Furthermore, the business application 
system thus constructed can be operated in the computer system 60. 

The computer system 60 comprises: a computer body 6 1 housed in 
a case, such as a minitower type case; a display device 62, such as a 
5 cathode ray tube (CRT); a printer 63 serving as a record output device; a 
keyboard 64a and a mouse 64b which serve as input units; a floppy disk 
drive unit 66 for reading information out of the floppy disk 71 serving as a 
storage medium; and a CD-ROM drive unit 67 for reading information out of 
the CD-ROM 72 serving as a storage medium. In addition, an internal 

10 memory 65 comprising a random access memory (RAM) or the like, a hard 
disk unit (not shown), and so forth are provided in the computer body 61. 

In such a computer system 60, the floppy disk 71 or the CD-ROM 
72, which have stored the framework for the business application system, is 
inserted into a slot of the floppy disk drive unit 66 or the CD-ROM drive unit 

15 67 as shown in FIG. 11, and the framework is installed in the computer 
body 61 in accordance with a predetermined procedure. Furthermore, the 
storage medium for storing the framework for the business application 
system should not be limited to the floppy disk 71 and the CD-ROM 72, but 
it may be a hard disk unit (not shown), a magneto optical (MO) disk, a digital 

20 versatile disk (DVD) or the like. 

Furthermore, in the above described preferred embodiment, while 
the compile link technique has been adopted as a method for integrating the 
screen system functional group, the report system functional group and the 
business logic system functional group, which have been prepared at step 

25 101, with the system core functional group prepared at step 102, a 
component selecting technique or a component plug-in technique may be 
used as another method for integrating the functional groups. 

Referring to FIGS. 13 through 15, the concept of the compile link 
technique, the component selecting technique and the component plug-in 

30 technique will be described below. 

FIG. 13 is a schematic diagram showing the flow of processing when 
the business application system is constructed by utilizing the compile link 
technique. As shown in FIG. 13, this technique prepares the framework for 
the business application system as a so-called white box framework. The 

35 white box framework is a framework wherein the extension points for the 
abstract class and so forth are used as connection parts to open the internal 
packaging, and corresponds to the framework for the business application 
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system in the above described preferred embodiment. 

In this technique, the abstract class group (the screen system class 
group 12, the report system class group 13, the business logic system class 
group 14, etc.) included in the white box framework thus prepared is 
5 inherited, and the inherited abstract class group is directly overridden to be 
customized to produce a desired extended source code. Finally, the source 
code thus extended is compiled and linked to produce an execution module 
which can be executed in the computer system 60 shown in FIG. 12. 

FIG. 14 is a schematic diagram showing the flow of processing when 

10 the business application system is constructed by utilizing the component 
selecting technique. As shown in FIG. 14, this technique prepares the 
framework for the business application system as a white box framework 
similar to the compile link technique shown in FIG. 13. 

In this technique, the abstract class group (the screen system class 

15 group 12, the report system class group 13, the business logic system class 
group 14, etc.) included in the white box framework thus prepared is 
inherited, and the inherited abstract class group is directly overridden to be 
customized to produce a plurality of desired extended source codes. 

Thereafter, the framework and the plurality of source codes thus 

20 prepared are divided and compiled, respectively, to produce an execution 
module having an extension point as a connection part, and a plurality of 
compiled components which is incorporated to be used in the execution 
module. The execution module can suitably select compiled components in 
execution time, and can assign one component every extension point. 

25 Therefore, an execution form, which can be executed in the computer 
system 60 shown in FIG. 12, can be obtained without the need of any 
compiles and links of the execution module and the respective components 
as a whole. Furthermore, in this technique, it is enough that if some 
components must be modified, only source codes corresponding to the 

30 components may be modified and compiled, and it is not required to compile 
and link the components as a whole unlike the compile link technique 
shown in FIG. 13. 

FIG. 15 is a schematic diagram showing the flow of processing when 
the business application system is constructed by utilizing the component 

35 plug-in technique. As shown in FIG. 15, this technique prepares the 
framework for the business application system as a black box framework 
unlike the compile link technique shown in FIG. 13 and the component 
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selecting technique shown in FIG. 14. The black box framework is a 
framework wherein the extension points for the abstract class and so forth 
are used as connection parts to close the internal packaging. Furthermore, 
the black box framework can be executed in the computer system 60 shown 
5 in FIG. 12, and the extension point thereof is provided as an interface 
inherent in the framework. The black frame work can be achieved using an 
existing component technique, such as Java (registered trademark), CORBA 
(Common Object Request Broker Architecture) and DCOM (Distributed 
Component Object Model). That is, according to this component technique, 

10 since the interface can be separated from the implementation, three parts, 
which are the framework body, the connection part of the framework body 
and the component incorporated in the framework body by means of the 
connection part, can be independently packaged. Since these three parts 
are independent of each other, even if the component incorporated in the 

15 framework body by means of the connection part is modified, such 
modification has no influence on the framework body and the overall 
system. 

In this technique, after an object corresponding to the interface of 
the black box framework thus prepared is produced, the object is 

20 incorporated directly into the black box framework via the interface, so that 
it is possible to produce an execution module which can be executed in the 
computer system 60 shown in FIG. 12. 

As an example of the method for constructing the business 
application system and the framework for the business application system 

25 which are shown in FIGS. 1 and 2, a business application system for in- 
home care shown in FIGS. 6 through 10 will be described below. 

First, referring to FIGS. 6 through 10, a business application system 
serving as a premise of this preferred embodiment will be schematically 
described. FIG. 6 is a schematic diagram showing a screen of the business 

30 application system and the expansion of processing. FIGS. 7 through 10 
are schematic diagrams showing the display on the screen of the business 
application system shown in FIG. 6. In FIG. 6, the boxes surrounded by 
rectangles show the state of the screen, and the arrows connecting the boxes 
surrounded by rectangles show the transition between the states. The 

35 notation " (A)/ (B)" put on an arrow shows that a transition between states, 
which accompanies (action B), is caused by (event A). Furthermore, the 
notation " (A) / — " means that a transition between states, which 



14 



accompanies no action, is caused by (event A), and the notation »—/—» 
means that a transition between states is caused by no event. 

As shown in FIG. 6, the business application system comprises a 
user information management menu 42, a master management menu 43, a 
5 report print menu 44 and a statistical aggregate menu 45, which can be 
changed from a main menu 41, and can select an optional menu from the 
main menu 41. 

When the user information management menu 42 is selected, the 
main menu 41 is changed to the user information management menu 42, 

10 which can be changed to any one of a basic information menu 42a, an 
insurance information menu 42b and a mind-body information menu 42c, 
which are submenus. Furthermore, the basic information menu 42a, the 
insurance information menu 42b and the mind-body information menu 42c, 
which are submenus, can be changed to any one of the user information 

15 management menu 42, the master management menu 43, the report print 
menu 44 and the statistical aggregate menu 45, which are upper menus, 
although this is not shown. 

When the master management menu 43 is selected, the main menu 
41 is changed to the master management menu 43, which can be changed 

20 to any one of an injury/disease name master menu 43a and a mounted 
medical equipment master menu 43b which are submenus. Furthermore, 
the injury/disease name master menu 43a and the mounted medical 
equipment master menu 43b, which are submenus, can be changed to any 
one of the user information management menu 42, the master management 

25 menu 43, the report print menu 44 and the statistical aggregate menu 45, 
which are upper menus, although this is not shown. 

When the report print menu 44 is selected, the main menu 41 is 
changed to the report print menu 44 for inputting printing conditions. 
When printing conditions for printing a report are inputted to execute the 

30 report printing, the printer can output the report. When printing 
conditions for printing a report are inputted on the report print menu 44 to 
execute a report print preview, the report print menu 44 can be changed to a 
print preview screen 44a. Furthermore, in the print preview screen 44a, 
the printer can output a report having a print image while displaying the 

35 print image on the screen. 

When the statistical aggregate menu 45 is selected, the main menu 
41 is changed to the statistical aggregate menu 45 for inputting aggregate 
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conditions. When aggregate conditions for statistical aggregate are 
inputted to execute a statistical aggregate, the added-up results can be 
registered in the database. 

FIGS. 7 through 10 show the display on the screen of the business 
5 application system shown in FIG. 6. FIG. 7 shows the screen when the 
user information management menu is selected, and FIG. 8 shows the 
screen when the master management menu is selected. FIG. 9 shows the 
screen when the report print menu is selected, and FIG. 10 shows the 
screen when the statistical aggregate menu is selected. Furthermore, when 

10 the business application system is started the screen shown in, e.g., FIG. 7, 
is displayed as an initial screen. 

As shown in FIGS. 7 through 10, the screen of the business 
application system comprises a frame 5 land a submenu region 52. In the 
upper portion of the frame 51, menu buttons 53a, 53b, 53c and 53d are 

15 arranged. In the submenu region 52, a plurality of submenus 52a, 52b 
and 52c are displayed so as to be overlapped with each other. Furthermore, 
the tag parts 59 of the submenus 52a, 52b and 52c are displayed so as to be 
shifted from each other. 

In each of the submenus 52a, 52b and 52c, GUI components, such 

20 as text boxes 54, radio buttons 55, a window 56, a dialog box 57 and a 
command box 58, are arranged. For example, an age calculated on the 
basis of the content of a text box 54 relating to "date of birth" is 
automatically displayed in a text box 54 relating to "age" shown in FIG. 7, 
out of the GUI components. The command button 58 for "statistics 

25 execution" shown in FIG. 10 serves as a start button for statistical logic. 
When the command button 58 is depressed (clicked), the statistical 
aggregate is carried out on the basis of aggregate conditions inputted in the 
submenu 52a. 

In FIGS. 7 through 10, when any one of the menu buttons 53a, 53b, 
30 53c and 53d arranged in the frame 51 is depressed (clicked), the 
corresponding one of the user information management menu screen 
shown in FIG. 7, the master management menu screen shown in FIG. 8, the 
report print menu screen shown in FIG. 9 and the statistical aggregate 
menu screen shown in FIG. 10 is displayed. When any one of the tag parts 
35 59 of the submenus 52a, 52b and 52c displayed on the submenu region 52 
is depressed (clicked), a target submenu moves forward to be displayed. 
Furthermore, since the menu buttons 53a, 53b, 53c and 53d are always 
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arranged in the frame 51 on any one of screens shown in FIGS. 7 through 
10, any one of the selected menus or submenus can be changed to another 
target menu by depressing (clicking) any one of the menu buttons 53a, 53b, 
53c and 53d. 

5 A preferred embodiment of a method for constructing a business 

application system and a framework for the business application system for 
use in the method shown in FIGS. 6 through 10 will be described below. 

First, referring to FIGS. 2 through 4, a framework for a business 
application system for use in a method for constructing the business 
1 0 application system in this preferred embodiment will be described. 

FIG. 3 is a schematic diagram of a preferred embodiment of an 
abstract class group of a framework for the business application system 
shown in FIG. 2. In each of boxes surrounded by rectangles showing 
abstract classes 1 la, 12a, 14a in FIG. 3, the upper stage denotes a class 
15 name, the middle stage denotes an attribute, and the lower stage denotes a 
method. 

As shown in FIG. 3, in an abstract class group 10 of the framework 
for the business application system in this preferred embodiment, a system 
core class group 1 1 includes a system core class 1 la. The system core 

20 class 1 la is an abstract class which has defined the basic attribute and 
behavior for executing the start and termination of processing, the 
manipulation of data, the transmission and receiving of a request, the 
selection of a menu, the execution of various functions, the calling of 
common components, and so forth in accordance with a mode representing 

25 the execution state of the business application system. 

The screen system class group 12 inherits the attribute and method 
of the system core class 1 la of the system core class group 1 1 , and includes 
a screen basic class 12a, an input/ output screen class 12b, a list screen 
class 12c and a list history screen class 12d. The screen basic class 12a is 

30 an abstract class which has defined the relationship between the frame 51 
and the submenus 52a, 52b and 52c shown in FIGS. 7 through 10, and the 
basic attribute and behavior of a screen relating to the transition between 
screens and so forth. The input/output screen class 12b is an abstract 
class which has defined the basic attribute and behavior of a screen relating 

35 to the input/output of data and so forth in the submenus 52a, 52b and 52c 
shown in FIG. 7. The list screen class 12c is an abstract class which has 
defined the basic attribute and behavior of a screen relating to a list type 
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display and so forth in the submenus 52a and 52b shown in FIG. 8. The 
list history screen class 12d is an abstract class which has defined the basic 
attribute and behavior of a screen relating to a list type display and so forth 
and which also manages the history, such as change and modification in 
5 the submenus 52a and 52b shown in FIG. 8. 

Furthermore, the input/output screen class 12b and the list screen 
class 12c inherit the attribute and method of the screen basic class 12a, and 
the list history screen class 12d inherits the attribute and method of the list 
screen class 12c. On the basis of such an inheritance relationship, a 

10 hierarchical structure is formed between the screen basic class 12a, the 
input/output screen class 12b, the list screen class 12c and the list history 
screen class 12d. For example, as the hierarchy moves downwards from 
the screen basic class 12a to the list history screen class 12d via the list 
screen class 12c, the method is more implemented. That is, the method 

15 relating to the general display defined in the screen basic class 12a is the 
method relating to the list type display in the list screen class 12c, and the 
method relating to the list type display which also manages the history, such 
as change and modification, in the list history screen class 12d. 

The report system class group 13 inherits the attribute and method 

20 of the system core class 1 la of the system core class group 1 1 , and includes 
a list report class 13a. The list report class 13a is an abstract class which 
has defined the basic attribute and behavior for executing the print of a list 
type report based on the conditions (object date, object data, etc.) for 
printing the report, the selection of conditions, the read of data, the print 

25 preview and so forth. 

The business logic system class 14 inherits the attribute and 
method of the system core class 1 la of the system core class group 11, and 
includes a statistical processing class 14a. The statistical processing class 
14a is an abstract class which has defined the basic attribute and behavior 

30 for executing the aggregate calculation based on the conditions (object date, 
object data, etc.) for the statistical aggregate, the read of data, classification, 
counting every classification, the writing of the total into the database, and 
so forth. 

FIG. 4 is a schematic diagram showing the abstract class group and 
35 the common component group of the framework for the business 
application system shown in FIGS. 2 and 3, and a packaging functional 
group which inherits the abstract class group to be packaged. Herein, only 
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the constructions of the abstract class group 10 and the common 
component group 20 will be described. The packaging functional group 30, 
which inherits the abstract class group to be packaged, will be described 
when a method for constructing the business application system will be 
5 described. 

In FIG. 4, the abstract class group 10 corresponds to the abstract 
class group 10 corresponding to the abstract class group 10 shown in FIG. 3. 
Only class names of the abstract classes 11a, 12a, • • •, 14a are shown herein 
for simplification. 

10 The common component group 20 is a set of common components 

called from the system core class group 1 1 of the abstract class group 10. 
The common component group 20 includes: an age calculation component 
21a as one of processing components 21; a radio button 22a, a date 
selecting dialog 22b, an execution button 22c and so forth as GUI 

15 components 22; and a table I/O processing component 23a for accessing a 
table or file of the database system as one of DB access components 23. 
Furthermore, the common component group 20 may also include a print 
system component, a communication processing component and so forth as 
common components, which are not shown. 

20 Referring to FIGS. 1 through 4, a method for constructing the 

business application system shown in FIGS. 6 through 10 by using such a 
framework for the business application system will be described below. 

First, the screen system class group 12, the report system class 
group 13 and the business logic system class group 14 of the abstract class 

25 group 10 in the framework for the business application system shown in 
FIGS. 2 through 4 are inherited to prepare a screen system functional group 
32, a report system functional group 33 and a business logic system 
functional group 34 (step 101). 

Specifically, an optional abstract class is inherited from the screen 

30 class group 12 (step 10 la- 1), and the method of the inherited abstract class 
is implemented or an attribute and a method are added thereto, so that the 
abstract class is customized (step 101a-2) to prepare a screen system 
functional group 32 which is a program in which a screen system function is 
packaged. 

35 As shown in FIG. 4, when the business application system shown in 

FIGS. 6 through 10 is constructed, a user information management 
function 32a, a master management function 32b, a report print function 



19 



32c and a statistical aggregate function 32d, which are screen system 
functions, are prepared by the inheritance of the screen basic class 12a, the 
implementation of the method thereof and so forth. In addition, a basic 
information function 32e, an insurance information function 32f and a 
5 mind-body information function 32g, which are screen system functions, 
are prepared by the inheritance of the input/output screen class 12, the 
implementation of the method thereof and so forth. Moreover, an 
injury/disease name master function 32h and a mounted medical 
equipment master function 32i, which are screen system functions, are 

10 prepared by the inheritance of the list screen class 12c, the implementation 
of the method thereof and so forth. Furthermore, the user information 
management function 32a, the master management function 32b, the 
report print function 32c and the statistical aggregate function 32d are 
programs for associating the frame 51 with the submenu regions 52 shown 

15 in FIGS. 7 through 10 and for carrying out the display control, such as the 
transition between screens. The basic information function 32e, the 
insurance information function 32f and the mind-body information function 
32g are programs for carrying out the display control of the basic 
information menu 52e, the insurance information menu 52b and the 

20 mind-body information menu 52c in the submenu regions 52 shown in FIG. 
7 and for carrying out the display control of the text boxes 54 and the radio 
buttons 55 necessary for the input/ output of basic information, insurance 
information and mind-body information. The injury/ disease name master 
function 32h and the mounted medical equipment master function 32i are 

25 programs for carrying out the display control of the injury/disease name 
master menu 52a and the mounted medical equipment master menu 52b 
in the submenu regions 52 shown in FIG. 8 and for carrying out the display 
control of the window 56 necessary for list management. 

In addition, an optical subtract class is inherited from the report 

30 system class group 13 (step 101b-l), and the method of the inherited 
abstract class is implemented or an attribute and a method are added 
thereto, so that the abstract class is customized (step 101b-2) to prepare a 
report system functional group 33 which is a program, in which a report 
system function is packaged. 

35 As shown in FIG. 4, when the business application system shown in 

FIGS. 6 through 10 is constructed, a user information list print function 33a, 
which is a report system function, is prepared by the inheritance of the list 
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report class 13a, the implementation of the method thereof and so forth. 
Furthermore, the user information list print function 33a is a program for 
executing a list type report print for user information, and the print preview 
thereof. 

5 Moreover, an optional abstract class is inherited from the business 

logic system class group 14 (step 101c-l). Then, the method of the 
inherited abstract class is implemented or an attribute and a method are 
added thereto, so that the abstract class is customized (step 101c-2) to 
prepare a business logic system functional group 34 serving as a program 

10 wherein a business logic system function is packaged. 

As shown in FIG. 4, when the business application system shown in 
FIGS. 6 through 10 is constructed, a function 34a for the number of persons 
of each injury/ disease name and a function 34b for the number of persons 
of each mounted medical equipment, which are business logic system 

1 5 functions, are prepared by the inheritance of the statistical processing class 
14a, the implementation of the method and so forth. The function 34a for 
the number of persons of each injury/disease name and the function 34b 
for the number of persons of each injury/ disease name are programs for 
adding up the number of persons corresponding to each user's 

20 injury/ disease name and the number of persons corresponding to each 
user's mounted medical equipment for statistical object date and users, 
respectively. 

Then, after the screen system functional group 32, the report 
system functional group 33 and the business logic system functional group 

25 34 are thus prepared, the system core class group 1 1 of the abstract class 
group 10 is inherited to prepare a main functional group 31 (step 102). 

Specifically, an optional abstract class is inherited from the system 
core class group 11 (step 102-1). Then, the method of the inherited 
abstract class is implemented, or an attribute and a method are added 

30 thereto, so that the abstract class is customized (step 102-2) to prepare the 
main functional group 3 1 serving as a program wherein a main function is 
packaged. When the business application system shown in FIG. 6 through 
10 is constructed, the main function 31a is prepared by the inheritance of 
the system core class 11a, the implementation of the method and so forth, 

35 as shown in FIG. 4. Furthermore, the main function 3 la is a program for 
providing the start and termination of processing, the manipulation of data, 
the transmission and receiving of a request, the selection of a menu, the 
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transition of processing, the control of the screen system functional group 
32, the report system functional group 33 and the business logic system 
functional group 34, the input/output of data, the interface (the calling of a 
component) to the common component group 20, and so forth. 
5 Finally, after the main functional group 31 is thus prepared, the 

screen system functional group 32, the report system functional group 33 
and the business logic system functional group 34, which have been 
prepared at step 101, are compiled and linked with the system core 
functional group 31 prepared at step 102 (step 103). Thus, the business 

10 application system is constructed. 

FIG. 5 is a flow chart for explaining the operation of the business 
application system thus constructed. 

In such a business application system, the start method of the main 
function 3 la of the system core functional group 31, which has inherited to 

15 the system core class 11a of the system core class group 11 to be 
implemented, is executed (step 201), so that the screen shown in FIG. 7 is 
displayed as an initial screen (step 202). Furthermore, the processing of 
step 202 (part (A)) shows the content to be processed at the start time of the 
business application system, and the content of processing can be changed 

20 every business application system by suitably customizing the start method 
of the system core class 1 la. 

After the initial screen is thus displayed, the input from an input 
unit, such as a mouse or a keyboard, (the movement of a cursor and click 
based on a mouse, data input from a keyboard, etc.), is acquired as an event 

25 (step 203). When the event thus acquired is a termination event which 
means the termination of the application, the business application system is 
completed (step 204). 

On the other hand, when the acquired event is not the temiination 
event (step 204) , the kind of the acquired event is checked (step 205) . Then, 

30 the screen system functional group 32, the report system functional group 
33 and the business logic system functional group 34 are executed in 
accordance with the kind of the acquired event. That is, when the acquired 
event means the execution of the screen system functional group 32, the 
method corresponding to the screen system functional group 32 is executed 

35 (step 206). When the acquired event means the execution of the report 
system functional group 33, the method corresponding to the report system 
functional group 33 is executed (step 207). When the acquired event 
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means the execution of the business logic system functional group 34, the 
method corresponding to the business logic system functional group 34 is 
executed (step 208). Furthermore, when the acquired event means none of 
the executions of the screen system functional group 32, the report system 
5 functional group 33 and the business logic system functional group 34, the 
routine returns to step 203 to acquire an event again. Furthermore, in the 
case of the business application system shown in FIGS. 7 through 10, the 
depression (click) of the menu button 53a, 53b, 53c or 53d of the frame 51 is 
acquired as an event to cause the transition to a target menu, and the 

10 depression (click) of the tag part 59 of the submenu 52a, 52b or 52c is 
acquired as an event to cause the transition to a target submenu. 

Furthermore, the processing of steps 205 through 208 (part (B)) 
shows functions to be executed and the execution conditions of the 
functions. The executed contents can be changed every business 

15 application system by suitably customizing the menu selection method, the 
function execution method and so forth of the system core class 1 la. 

As described above, according to the present invention, it is possible 
to flexibly and easily change and extend a business application system in 
accordance with a specification change, and it is possible to commonly use 

20 and reuse the basic structure of the overall business application system. 

In addition, according to the present invention, even if a business 
application system is developed by different developers every functional 
group, it is not required develop the business application system while each 
of the developers cooperates with other developers, so that each of the 

25 developers can develop only the functional group to be developed. 

While the present invention has been disclosed in terms of the 
preferred embodiment in order to facilitate better understanding thereof, it 
should be appreciated that the invention can be embodied in various ways 
without departing from the principle of the invention. Therefore, the 

30 invention should be understood to include all possible embodiments and 
modification to the shown embodiments which can be embodied without 
departing from the principle of the invention as set forth in the appended 
claims. 
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1 . A method for constructing a business application system by using a 
framework described by an object-oriented language, the method 
comprising the steps of: 

preparing a system core class group, which has abstractly defined a 
basic structure and behavior of a business application system, and an 
abstract class group, which inherits said system core class group and which 
includes a screen system class group, a report system class group and a 
business logic system class group; 

inheriting said screen system class group, said report system class 
group and said business logic system class group of said abstract class 
group to prepare a screen system functional group, a report system 
functional group and a business logic system functional group; 

inheriting said system core class group of said abstract class group 
to prepare a system core functional group; and 

integrating said screen system functional group, said report system 
functional group, said business logic system functional group and said 
system core functional group. 

2. The method for constructing a business application system as set 
forth in claim 1, wherein said preparing step prepares, as said abstract class 
group, an abstract class group which further includes a common 
component group including a plurality of common components commonly 
for use in said business application system, each of said common 
components having an interface with said abstract class group. 

3. The method for constructing a business application system as set 
forth in claim 1, wherein said preparing step prepares, as said abstract class 
group, an abstract class group including a plurality of abstract classes so 
that each of said system core class group, said screen system class group, 
said report system class group and said business logic system class group 
has a hierarchical structure based on at least one inheritance relationship. 

4. The method for constructing a business application system as set 
forth in claim 1, wherein said preparing step prepares, as said abstract class 
group, an abstract class group formed so that each of abstract classes 
included in each of said system core class group, said screen system class 
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group, said report system class group and said business logic system class 
group includes an abstract method and a concrete method. 

5. The method for constructing a business application system as set 
forth in claim 1, wherein said integrating step compiles and links said 
screen system functional group, said report system functional group, said 
business logic system functional group and said system core functional 
group. 

6. The method for constructing a business application system as set 
forth in claim 1, wherein said integrating step incorporates said screen 
system functional group, said report system functional group, said business 
logic system functional group and said system core functional group by 
means of a previously prepared inherent interface. 

7 . A computer-readable storage medium having stored a framework for 
a business application system, which has been described by an object- 
oriented language, said framework including: 

an abstract class group which has abstractly defined a structure 
and behavior of a business application system, 

said abstract class group including a system core class group, which 
has abstractly defined a basic structure and behavior of said business 
application system, and a screen system class group, a report system class 
group and a business logic system class group, which inherit said system 
core class group. 

8. The computer-readable storage medium having stored a framework 
for a business application system as set forth in claim 7, which further 
includes a common component group including a plurality of common 
components commonly for use in said business application system, each of 
said common components having an interface with said abstract class 
group. 

9. The computer-readable storage medium having stored a framework 
for a business application system as set forth in claim 7, wherein each of 
said system core class group, said screen system class group, said report 
system class group and said business logic system class group of said 
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abstract class group includes a plurality of abstract classes having a 
hierarchical structure based on at least one inheritance relationship. 

10. The computer-readable storage medium having stored a framework 
for a business application system as set forth in claim 7, wherein each of 
abstract classes included in each of said system core class group, said 
screen system class group, said report system class group and said 
business logic system class group of said abstract class group includes an 
abstract method and a concrete method. 

11. A computer-readable storage medium having stored a framework for 
a business application system, which includes a plurality of class groups 
which are described by an object-oriented language and which are capable 
of manipulating data uniformly produced from each of said class groups, 
said framework including: 

a system core class group having defined the manipulation of data; 

and 

a plurality of subclasses inheriting said system core class group. 

12. The method for constructing a business application system as set 
forth in claim 11, wherein said system core class group has defined the 
calling of a common component commonly for use in said business 
application system. 

13. A computer-readable storage medium having stored a framework for 
a business application system, which includes a plurality of class groups 
which are described by an object-oriented language and which are capable 
of transmitting and receiving a request between functions produced from 
each of said class groups, said framework including: 

a system core class group having defined the transmission and 
receiving of a request between functions; and 

a plurality of subclasses inheriting said system core class group. 

14 The method for constructing a business application system as set 
forth in claim 13, wherein said system core class group has defined the 
calling of a common component commonly for use in said business 
application system. 
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ABSTRACT OF THE DISCLOSURE 
A framework for a business application system, which is used for 
constructing the business application system, is described by an object- 
oriented language having characteristics of abstraction and inheritance. 
5 The framework includes an abstract class group 10 having abstractly 
defined the structure and behavior of the business application system, and 
a common component group 20 including a plurality of common 
components commonly for use in the business application system. The 
abstract class group 10 includes a system core class group 11 having 

10 abstractly defined the basic structure and behavior of the business 
application system, and a screen system class group 12, a report system 
class group 13 and a business logic system class group 14, which inherit 
the system core class group 1 1 . Thus, it is possible to provide a method for 
constructing a business application system, which can commonly use and 

15 reuse the basic structure of the overall business application system and 
which can flexibly and easily change and extend the business application 
system in accordance with a specification change. 
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